Diacerein-thymol prodrug: in vivo release and pharmacological screening in experimental models of osteoarthritis in Wistar rats.
We have reported the synthesis, characterization, in vitro release profile and preliminary pharmacological investigations of an antioxidant mutual prodrug of diacerein with thymol in our earlier communication. The present work reports the results of in vivo release studies and extensive pharmacological evaluation of this prodrug in collagenase- induced osteoarthritis and monosodium iodoacetate- induced hyperalgesia in Wistar rats. In vivo release was thoroughly studied in Wistar rats upon oral administration of the prodrug. In rat blood, release of 92.7% of diacerein and 20.5% of thymol was observed. From these studies we hypothesized that activation of prodrug could be mediated by physiological pH of blood (7.4) and serum esterases. Pharmacological screening of prodrug in collagenase and monoiodoacetate-induced osteoarthritis at a dose of 6.8 mg/kg, (BID) exhibited significant reduction in knee diameter (p<0.001), increase in paw withdrawal latency (p<0.001), and locomotor activity (p<0.001) with significantly higher anti-inflammatory and anti-osteoarthritic activities as compared to parent drug. The biochemical studies indicated a significant step-up in glucosaminoglycan level (p<0.001) and reduction in the C-reactive protein (p<0.001) and sulfated alkaline phosphatase levels (p<0.001). The histopathological and radiological studies confirmed the additive anti-osteoarthritic effect of prodrug as compared to plain diacerein. Antioxidant potential of prodrug was significantly more (p<0.001) while ulcer index was significantly lower (p<0.01) than diacerein. Interestingly, the diarrhea observed in diacerein- treated animals was not evident in animalstreated with prodrug, thymol and their physical mixture. Our findings indicate promising potential of this antioxidant prodrug to be used for long-term and safer management of OA.